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$d(k^{2})=- \frac{1}{\pi}{\rm Im}\int drG(r, r;k^{2})$ . (1)
$G( r,r’;k^{2})=-\frac{1}{4}iH_{0}^{(1)}$ ( $k|$ r-r’ $|$ ). (2)
$r$ r’ r’
$d(k^{2})$ $=$ $\frac{1}{\pi}{\rm Im}\int dr\sum_{j}\frac{1}{4}iH_{0}^{(1)}$ ( $k|$ r–r ) $\exp(i\alpha_{j}\pi)$
$=$ $\frac{1}{4\pi}{\rm Re}\sum_{j}\int drH_{0}^{(1)}(kL_{j}(r, r))\exp(i\alpha_{j}\pi)$
$\cong$ $\frac{1}{4\pi}\sum_{j}\int dr\sqrt{\frac{2}{\pi kL_{j}(r,r)}}\cos(kL_{j}(r, r)+(\alpha_{j}-\frac{1}{4})\pi)$
$\cong$
$\frac{A}{4\pi}+\frac{A}{4\pi}\sqrt{\frac{1}{8\pi^{3}k}}\sum_{j}\frac{a_{j}}{\sqrt{L_{j}}}\cos(kL_{j}+(\alpha_{j}-\frac{1}{4})\pi)$ , (3)
$A$ $a_{j\text{ }}L_{j}$ $i$
$\alpha_{j}$
$i$ $a_{j}$ $L_{j}$













$L_{j}^{origin\alpha l}=L_{j}^{unfolded}$ for even time crossings




$(0,0)$ $B$ $(2, 0)$
$(0,0)arrow(6m, 2n)$ for left edges,
$(0,2)arrow(6m+2,2n)$ for right edges, (5)
$\sigma_{i+2}=\sigma_{i}+\omega$ , (6)
$\omega=6m$ ,
$\sigma_{0}=1,2$ , $\cdot$ .. , $2n$
$\sigma_{1}=1+3(m+n),$ $2+3(m+n),$ $\cdots,$ $2n+3(m+n)$ . (7)
$(0,0)arrow(6m+3,2n-1)$ for left edges




$\sigma_{1}=1+3(m+n),$ $2+3(m+n),\cdot\cdots,$ $2n-1+3(m+n)$ . (10)
$\alpha=\frac{\pi}{3}$ $n(L)$
$n(L)$ $= \sum_{r=1}^{\infty}\sum_{p}A_{p}\delta(L-rL_{p})$











$(m, n)$ is a coprime vector, $(m, n)=$ ($even$ , odd) or (odd, even)
and $mod (n, 3)=0$ or 1.
$\sum_{m,n}\langle 2$
)
$:(2m+1,2n-1)$ is a coprime vector, and $mod (n, 3)=1$ or 2.
$\sum_{m,n}(3)$ : $(m, n)$ is a coprime vector, $(m, n)=$ ($even$ , odd) or (odd, even)
and $mod (n, 3)=2$ .
$\sum_{m,n}:\{4$
)
( $2m+1,2n$ 1) is a coprime vector and $mod (n, 3)=0$ .
$\sum_{m,n}:\{5$
)










$\nu$ 1/2 $0$ ) $\triangle_{3}(L)$
$\triangle_{3}(L)=\frac{2}{\hslash^{2\mu}}\int_{0}^{\infty}\frac{dT}{T}\phi(T)G(\frac{LT}{2}\hslash)$ (16)







$\phi_{D}(T)\sim const$ . $(Tarrow\infty)$ (19)
$\phi_{D}(T)\sim T(Tarrow\infty)$ (20)
$\phi^{(odd,even)}(T)$ $\propto$ $[$ $( \frac{1}{3}\sum_{m,n}$ $+(-1)^{S} \frac{2}{3}\sum_{1}mn$ $)+( \frac{1}{3}\sum_{m,n}$ $+(-1)^{S} \frac{2}{3}\sum_{m,n}$ $)$
(1) (1) (2) (2)
$+$ $\sum_{m,n}+(3)$ $\sum_{m,n}+(-1)^{s}\sum_{m,n}(4)(5)]^{2}$ , (21)
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